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(54) PRODUCTION OF COATED GRANULAR FERTILIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 

use a relatively wide range of film forming materials 

without using org. solvents by sticking a powdery 

thermoplastic resin or inorg. material to a granular 

fertilizer, then allowing the fertilizer to exist in a temp. 

zone above the m.p. of the thermoplastic resin or the 

inorg. material and cooling the fertilizer. 

SOLUTION: A proper amt. of liquid fats and oils or 

surfactants are added as a developing agent at need 
to the granular fertilizer and while the fertilizer is kept 

rolled within a horizontal type rotary cylindrical 

coating drum, a thermoplastic resin or a powdery 
inorg. material is added thereto and is stuck to the 
granular fertilizer. The granular fertilizer 1 stuck with 
the thermoplastic resin or inorg. material is supplied 
and dropped by gravity at a fixed rate from above into 
a cylindrical heater 2 which is opened in the upper 
and lower parts and is internally held at the temp, 
above the m.p. of the thermoplastic resin or the inorg. «: 
material by the combustion by the burner 3 of a gas 4 for combustion. The heated granular 
fertilizer 7 received by a net 9 and is cooled down to ordinary temp, in a fluidized state by 
the cooling air 10 from below. The coated fertilizer is taken out of a fertilizer outlet 11. 
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(57)[ABSTRACT OF THE DISCLOSURE] 



[Affile ] [CONSTITUTION] 

^WfcXkWM%Wtt '%>\zM After letting powdery thermoplastic resin or 

L N ^WtfM^M^^W^M^. powdery inorganic material attach to granular 

ffiJiB*;fcfi|jMfc©&$&^£fa fertilizer when manufacturing coated granular 

M £-tirfc$L %%%. ^W&.Wfe% fertilizer, it is made to exist in temperature zone 

fc(i^^^^Rco^^i^±co£ region beyond this thermoplastic resin or 

^cv^^n melting point of this inorganic material, and is 

£P1~ -5 r. t &¥fffl(. ki~Z>o characterized by then cooling. 

[ADVANTAGE] 

«fc;fak£, W^^^J According to this method, manufacture can be 

&£*£"(£#ii~<5 * t fe< performed, without using organic solvent etc., 

fr o t and coating-film forming material of 

^^M<oW^M^.U^[ SrJlv^ comparative wide range can be used. 

<5tf)t\ #S#^/^|^S^^flE Therefore, various coated granular fertilizers 

fA^Wkit-f & - t t "Tt^"Cfe can also be manufactured. 
<5 0 
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[CLAIMS] 



[fWfi l 1 

mm t. tz nmmm m z mam 



[CLAIM 1] 

Resin or inorganic material is coated to granular 
fertilizer, and after letting powdery thermoplastic 
resin or powdery inorganic material attach to 
granular fertilizer when manufacturing coated 
granular fertilizer, it is made to exist in 
temperature zone region beyond this 
thermoplastic resin or melting point of this 
inorganic material, and then cools. 
Manufacturing method of coated granular 
fertilizer characterized by the above-mentioned. 



[ft Mm 2 ] [CLAIM 2] 

UWJ^fMZ-BVt<7)%kvlM&ffl The method of Claim 1 which this particle is 
Ralktcltffi&fDMfflt^'li&tt^ dropped all over band maintained to 
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temperature beyond this thermoplastic resin or 
melting point of this inorganic material, and it 
lets pass, and then is cooled by airflow in 
fluidized bed after letting powdery thermoplastic 
resin or powdery inorganic material attach to 
granular fertilizer. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 0 0 1] 



[0001] 



[Mm±<DmWMf] [INDUSTRIAL APPLICATION] 

^^lE^f^r^BlMtt This invention relates to manufacturing method 

1$B £ tc itM^^KX^M tt of coated granular fertilizer which coats granular 

45, W&&ft1ieffl<DWkJ3fe fertilizer with thermoplastic resin or inorganic 

^K"t*5o material. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

It aims at letting fertilizer effectiveness express 
in recent years according to laborsaving of 
fertilizer application, improvement of fertilizer 
utilization factor, and growth of crops etc., 
coated granular fertilizer with which surface of 
granular fertilizer was covered with coating 
films, such as resin, attracts attention, as for the 
manufacture, various methods are proposed. 
For example, it lets chlorinated hydrocarbon like 
tetrachlorethylene dissolve or disperse olefin 
polymers, such as polyethylene, to about 5 
weight% of solid-content concentration. 
Liquid made into this high temperature is 
sprayed to granular fertilizer, by applying hot air 



4/13/2004 



5/20 



(C) DERWENT 



JP9-25189-A 



tef&Z^ZJsm (MBS 62- 
197385 -^&$L IrI 62-216984 

3-232788 -5§-<£3$^fBft£tl5 



DERWENT 

simultaneously, evaporating chlorinated 
hydrocarbon, and drying, as described by 
method (Unexamined-Japanese-Patent No. 
62-197385, 62-216984) of forming coating film 
in fertilizer particle surface, or 
Unexamined-Japanese-Patent No. 3-232788, 
method of spraying melted sulfur to granular 
fertilizer like mist directly, and forming coating 
film in it etc. is public knowledge. 



[0 0 0 3] 



[0003] 



M] 

L^L^tb, wi^mm 62 

-197385 ^tcii^mm 62- 

216984 ^m^Brntsnzm 
1 t ^wmm^m^m t -r 

5 r t ti*hWti$%<Dfc < 5 r 
ft, SKSKj^S^* h^ffi< 

&k * * 5 r t tm 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, it is at production described by said 
Unexamined-Japanese-Patent No. 62-197385 
or 62-216984, since organic solvent like 
chlorinated hydrocarbon is needed in large 
quantities, since this one is environmental 
pollutant, its installation for carrying out 
whole-quantity recovery of the used organic 
solvent is indispensable as well as raw-material 
expense becoming higher. 
For this reason, that cost concerning 
manufacture becomes higher does not have 
avoidance profit. 

Moreover, when spraying to granular fertilizer 
as an emulsion and forming coating film in this 
case, using water etc. as a dispersant, without 
making it dissolve in chlorinated hydrocarbon, 
there is problem that it is very difficult to fuse 
each olefin polymer particles currently 
dispersed and to form uniform continuous 
coating film. 

Furthermore, when glass transition temperature 
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^f?{^> 7*$E#?iU£: of coating film is comparatively low, in 

a s tt:tfc#K6;Vv£-g-fi, coating-film formation process, it has major 

i^SU^fe^"^ ti%>Wfc. problem that granular fertilizers coated are very 

M-^ 5 L^ESf- frJjfSrjE - easy to cause adhesion. 



[0 0 0 4] 

^^c, 3-232788 



[0004] 

Moreover, in method of spraying melt as shown 
in Unexamined-Japanese-Patent No. 3-232788 
directly on fertilizer particle surface, making it 
adhering and forming coating film, since it is 
indispensable to spray melt as mist-like, while 
being that melted substance has viscosity low 
enough, therefore method by which substance 
which can be used is limited, in particular in 
coating-film formation process, it has major 
problem that granular fertilizers coated are very 
easy to cause adhesion. 
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[0005] 

As mentioned above, organic solvent which 
causes environmental pollution is used in 
manufacture of coated granular fertilizer 
formerly known. 

Granular fertilizers coated in coating-film 
formation process were the method of causing 
adhesion and producing large lump. 
Or it was one of method which substance used 
for coating-film formation is limited to narrow 
range, and it is sufficient for it, and it carries out. 
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Manufacturing method of new coated granular 
fertilizer which solved disadvantage which such 
a conventional manufacturing method has in 
this invention is provided. 
That is, it can manufacture without using any 
organic solvent etc., and enables it to use 
coating-film forming material of comparative 
wide range. 

It is objective of the invention to provide 
manufacturing method of coated granular 
fertilizer from which sufficient 
fertilizer-effectiveness capability is obtained 
according to purpose of use, without large lump 
occurring in coating-film formation process. 
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[MEANS TO SOLVE THE PROBLEM] 

Moreover, while it tries earnestly manufacture of 
coated granular fertilizer with thickness of 
uniform coating film with various methods to 
granular fertilizer, without using organic solvent 
etc., when using melted thermoplastic resin as 
a coating-film forming material, the handling is 
very difficult for present inventors. 
In powdery thermoplastic resin, only this 
thermoplastic resin that it let attach is melted, 
without raising most of that there is no such 
thing, that it may let powdery thermoplastic 
resin attach to granular fertilizer easily, and also 
temperature of granular fertilizer, subsequently, 
by cooling, it discovered that coated granular 
fertilizer which had thickness of uniform 
thermoplastic resin easily was obtained. 
Moreover, it is keyword about ability of not only 
thermoplastic resin but existing thermomeltable 
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inorganic material like sulfur to be easily used in 
this case, it led in this invention. 
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[0008] 

This invention coats resin or inorganic material 
to granular fertilizer, and after letting powdery 
thermoplastic resin or powdery inorganic 
material attach to granular fertilizer when 
manufacturing coated granular fertilizer, it lets it 
exist in temperature zone region beyond this 
thermoplastic resin or melting point of this 
inorganic material, and then it cools it. 
It is manufacturing method of coated granular 
fertilizer characterized by the above-mentioned. 



[0 0 0 9] 

&<. *mm£<ox sternum 

btezmw&nhtxv), mm 

iskv* y 

< % tztx.it 1mm ©i 5 K'h 
J|a^l© 1 t>©* s ?>20mm©«t 51- 
fc®*"?, ^fjfloE^ 

<5 0 



[0009] 

As a granular fertilizer which can be used for 
this invention, the kind in particular is not limited 
and grain shape item which is made up of single 
topic like grain shape urea can use one of wide 
ranges, such as common composite compound 
fertilizer with which nitrogen, phosphorus acid, 
potassium component, etc. were contained, like 
phosphorus ammonium nitrate potassium from 
the first. 

Moreover, granular fertilizer of wide range can 
be coated very much from one of small particle 
size in substantially uniform thickness to one of 
large particle size like 20 mm like 1 mm so that 
the particle diameter in particular may not be 
limited, either. 
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[0010] [0010] 

fcWflX~$.fi%$)(Dtff4 1 Ltffl Thermoplastic resin or inorganic material used 

v^5f|ft^M41efflg£fcte4&Mi as a material of coating-film thing by this 

Sfte, MUk&ti&Z. bK£ "9^ invention is powdery substance of synthetic 

it5^ilB©Wfti b < resin melted by heating, or powdery substance 

fi»%K^^-Cfe5o ffi of inorganic material. 

V^Sfii^Mttl&JiB^fcfi*^ As thermoplastic resin which can be used, or 

tydllitLXit, fc<txJ£\ #}) inorganic material, each powdery substance, 

^■=f-]yy s y 7°n fc°l/>\ tf? such as polyethylene, polypropylene, 

V^vv, ztfy?L^> *?y^ polystyrene, poly lactic acid, PVC, 

{fctf~A\ /^yit'ftt^y t>\ polyvinylidene chloride, polyacrylonitrile, 

7KyT^ynr:hy/v, 7tfy# polycarbonate, thermoplastic polyester, 

— 3j^— K fiBlMtt^y polyvinyl acetate, ethylene- vinyl-acetate- 

7VK tf?y gft^fcf^/K polymer, or sulfur, can be mentioned, for 

:/-S1^fc*-/^*£"cH£> %.tz example. 

[0011] [0011] 

#3PJ3 {31*3 5 ^^flE£H-$M£ Method of letting powdery thermoplastic resin or 

©fKMt£^J!l£fcte*# inorganic material attach to granular fertilizer in 

ilfif* 3|ft this invention can ordinarily be done by letting 

tMEWwfl&^IItkMMS* granular fertilizer contact powdery substance of 

Wfo flttf>UMftftl SrSHte £ * 5 r. thermoplastic resin or inorganic material. 

iri-J: "9"5T|gT*fe5 0 — t&JiL It can be made to attach to surface as an 

IftSilUfeAISS^ 3 — TV ^ example by adding thermoplastic resin powder 

V K 7 ^ 1*3 "C*S3t)tflEJ|Sr SrteHi $ or powder-form inorganic material to this, rolling 

-tir&^b, ^tLf-iftRlMtt©^ granular fertilizer within horizontal-type rotation 

mffiM&tc fi««^K£^ cylindrical type coating roll. 

[0 0 12] [0012] 

jfefc, S$liEf^?i&"5Tii'f4<£>}f Moreover, before adding thermoplastic resin 

J|g&**;fcfi$2|K&$&StS:8& powder or powder-form inorganic material to 
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granular fertilizer, it is method also with 
sufficient also adding liquid oil and fat or surface 
active agent suitable amount as a spreading 
agent etc. to granular fertilizer in roll. 
When it does in this way, moreover, it can let 
thermoplastic-resin powder or powder-form 
inorganic material attach on the surface of 
granular fertilizer more uniformly still much 
more uniformly. 



[0 0 1 3 J 

mm^tt^ lx ^ zmmo it 

zft?nmt\,x, m^m^o 
mm * ft i-tmrn®. ommwR 

xmm$itz>z.£K£ vm^m 
&<Dmmtiit\*mmmc>mm 

W^KLfe, ^X\ r 

mz&TLxztcmj-zQ^n. 
s n t \z «fc v « l * 



[0013] 

Next, it lets granular fertilizer to which the 
above-mentioned powder attached exist in 
temperature zone region beyond melting point 
of this resin or inorganic material in this 
invention, and after setting on melted conditions 
of resin which attaches on the surface of 
granular fertilizer, or inorganic material, then, 
cooling is performed. 

By carrying out free fall of the granular fertilizer 
to which thermoplastic resin or thermomeltable 
inorganic material attached as an aspect which 
performs this in high-temperature range like 
propane in which gas combusts, and passing it, 
thermoplastic resin or thermomeltable inorganic 
material is melted, and it ranks second, method 
of forming coating film is good method by 
cooling particles which have fallen in lower part 
by fluid state by air current etc. (this typical 
example of apparatus is shown in FIG 1). 



[0014] [0014] 

1rt£t>h, ±12 L £r££JE That is, it is while being able to accomplish 

-f&Wia- fi, %£ibXMli£f?m\(D b adhesion resin or adhesion inorganic material to 

h\z.tt%ffifLut.tz.\$tt%ffl®$i3 molten state extremely in inside of short time 
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Sf£^lil^if£& L#5 t th when adopting said method, they which would 

MM&W\ztj:<>tc : £tih$: be in molten state can be solidified quickly, it is 

^ @ itt L fc S ^ 1 X not that particles attach together, it can not only 

B-^if 0 L>a 5 tt^f Lfoofc be made to carry out that film of very uniform 

9 LTLS thickness can be formed. 

< x ^^f;:^— ftJ?£©j£JIg£: It is because there is almost no heat influence 

^jg£L#5 r. t % p!ifek1r&it which it has on internal fertilizer itself and the 

9 t\ rt§|5©IEf4§ ikfo^z- thing deteriorating can also be prevented. 

ag^-TS - t%i>$5±X%Z>fr 

[0 0 15] [0015] 

^^^©^fe^^ ±12 Moreover, it lets more thermoplastic resin or 

(cj: t9 #£ft5Hf ©3m£>J£III thermomeltable inorganic material it not only to 

frht£%Wfci^k*i~&tifa } Q consider it as granular fertilizer which is made 

Xi$t£<, ^bfitcWM up of film of only one layer obtained by the 

^MEW^ £ hKW^Wk<£> above, but attach to obtained coated granular 

M^ti^MB^UB^'K fertilizer again by the method of this invention. 

£fa#£-ti:> SXT, HHHl^S By repeating operation of cooling hereafter after 

SiSKl^ffiiirLfefe^lc^iPi" making it existing in high-temperature region 

3 t v^5Sft=£$k?>3£"f~^ t .iz. similarly, it can be considered as coated 

iD, fcMfeW-& h<> granular fertilizer with film of thickness as 

fcl^S^^lE^f ^ bffiX desired, and multipurpose-thing can be 

flE$@ft(a£CT#ffl&#J manufactured according to 

& t (D&W&irZ) Z. k & pTt^"C fertilizer-effectiveness objective. 

[0 0 16] [0016] 

immm] [examples] 

KT> Hereafter, Example is given and manufacturing 

f4©S^^7££x method of coated granular fertilizer by this 

X £ btet$M\zWLtyiirZ) 0 £kT invention is explained in greater detail. 

Cijoi^T, %tt^TliS$t In following, % It is basis of weight altogether. 
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[0017] [0017] 

Hi£$] 1 Example 1 

E=g 15cm, 20cm <D^M 100g of composite grain shape compound 

IfilfeRlS^-f yjf fertilizers in diameter of 7 - 9 mm of particles is 

F*j{c % l&^toW&t* 7 ~ 9 mm paid in diameter of 15 cm, and horizontal-type 

\z.bZ>1gi&1gLltMk&lKm 100 rotation cylindrical type coating roll of length 

g ^Ati, feSbS-fr^^b # 150 20cm, making it roll, # 150 NH oil (Japan Sun 

NH^/v (g^f-^^B"^ (W) Oil make, brand name) 2g was sprayed 

1, fgpn^) 2 g &riSj— {d^T" uniformly, and it added. 

LgsAPLfco rtl Subsequently, FLO-THENE UF-20 (product 

ici^^^y ^xi^^foS^p made from Sumitomo Seika Chemicals Co., 

— ■feVUF-20(ft£fl!MfcOWO$L Ltd., brand name) 10g which is powder-form 

f&pp£) 10g£r$&!jnL, li-n^i polyethylene is added to this, it was made to 

^fb$IEW^tt# £*fc 0 &(::, attach to composite grain shape compound 

IggGM 1 l-^-fEfl 20cm, fertilizer. 

iU $ 2 m (7) ±35 *3 <fc UHFpRWP! Next, upper part and lower part with a diameter 

P Lfc, 1*1 gflfr^p/^ of 20 cm shown in FIG. 1 and a height of 2m 

j& j& £ J: •? JUG) 800°C ©jfill: opened principal part, from upper part of heater 

feW£titz.F]Wi1(k<DM%&%ir<D± of cylindrical shape maintained according to 

35 «t 9 , _hfE$M£*K!J combustion of propane gas at temperature of 

(Di^X^tzM^W^i^WM^: about 800 degrees C, it crosses in 1 minute, 

l#fl*ttT3£l;Wl£##PN and quantitatively, inside supplies and carries 

$£T£-£, RiPBSlOT^it) out free fall of the composite grain shape 

1 mT\z.Wii h y h ± compound fertilizer to which the 

"C\ ^(DTUk'O&M.&ti&lTi above-mentioned powder-form polyethylene 

*Pffl^t-J: <9 ffi8hftM-?%U attached. 

^"C^SPLfco rtU-<fc >9#b It cooled to normal temperature by fluid state 

titcM&it, &X*hZ>W.-a-$LW: with air for cooling blasted from that lower part 

{kJ$!lEPr(D~£.io "9 \z.m%&3— W- on net provided under 1m from lower part of this 

U 3i5 L i':/flI£rt>ot><£> heater. 

"CfeU, fiifflJ: UftM&ffiM: Product obtained by this, it has polyethylene 

5 % 3r t> ofeS^^flEfiff o membrane of composite grain shape compound 

It (Z-ti&H&ffa lAi:f5) 0 & fertilizer which is nucleus which is substantially 

±IE"C# ibtLfc^pp 1 A uniform thickness turning. 

£\ tiJfem^lfllteHf^^ 3 — x It was coated granular fertilizer which has the 
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4 >tf K7^rtiuffSSAU 5% of the amounts of resin coating films from 

£XT±< l^tSfef^LT, £ h weight value (let this be 1 A of products). 

{C/ft y xf i/y^SlLfcftl Subsequently, 1 A of products obtained above is 

3|£^JJEf4 (^LtiSrSSpp 1 B again thrown in said horizontal-type rotation 

5), :©Sn p plB?:fflt\ ^ cylindrical type coating roll, it is operated 

MIrIS! tc^^MbT^S^i^E similarly at all below, coated granular fertilizer 

Pc (^ti^rlSpp 1 C £ (this is set to product 1C) was repeatedly 

#fc 0 ^tLb^^pp^^sMl obtained using coated granular fertilizer (this is 

St-fcV^Tfi^pp 1 Bt* 8 %, set to product 1B) which furthermore coated 

Ip° p 1 12%£r ; fi'1~5 fc© polyethylene, and this product 1B still more 

-Cfcofco similarly. 

fflv\ #J#i$£ttI^ (£iE^K:#t In the amount of resin coating films of these 

U 30 < C©7K't , t^*3V^"C 24 H# products, product 1B was that in which product 

mom^mtnir^^mom^) ic has 12% 8%. 

^fSSLfc^^fi^T^io «9 Moreover, result of having investigated 

"Cfeofco initial-stage elution proportion (receiving total 

Stan 1 A * * • • 73% nitrogen 30-degree C nitrogen which sets to 

IKIpp 1 B • • • • 28% water and 24 hours elutes comparatively) using 

ip p p l C • • • • 8% obtained product was as follows. 

$k.k<D£o\z, ^HJfe^Jl 1A[ of products].... 73% 

^4b^5gp°pfl mmmm Product 1B.... 28% 

LT+#ftttte*^rr5 h Product 1 G-... 8% 

^ t frifc 0 As mentioned above, it is checked that product 

obtained by this Example 1 is one has capability 
sufficient as a coated granular fertilizer. 

[0 0 18] [0018] 

HJ60!l 2 Example 2 

15cm, Jg:£ 20cm (D^Sl 100g of composite grain shape compound 

InlSSHfj^^— x-f i/lfYyJ* fertilizers in diameter of 2 -4 mm of particles is 

F^d, ^^(Difi^^ 2 — 4 mm paid in diameter of 15 cm, and horizontal-type 

^feSS^^^^^cIE^ 100 rotation cylindrical type coating roll of length 

g S: Atls $£Ib $ 70°C 20cm, after letting 70 degrees C heat, making it 

l;i#nfi£*fc$L ¥^$£11 50 roll, 10g of powder-form sulfur with an average 

v mW^tKfi/ftft 10 g £APx^ H particle diameter of 50 micrometer was added, 

&&VtikJ$%Effl\z.tt^& J &fc and it was made to attach to composite grain 
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0&^ie^£^#> 55~80°Cg shape compound fertilizer (by heating granular 

Ht^PS LTfc <^tilJ:^ fertilizer at about 55 - 80 degrees C beforehand, 

^It^©tt3f^£#?£(;:[p]±£ deposit efficiency of sulfur powder can be 

tfrn\v&Xfo&) 0 #cv^ improved very much). 

*C\ MMM 1 ^fStic t \v\Wk<DM Subsequently, heater and cooling device similar 

l^^fectt>'MgaSrffiv\ f*i to publication are used for Example 1, and it 

SB^^j 8Q0 o Ciz$:i&£titij)\} supplies and lets inside of heater with which 

±f£^f^><£># inside was maintained at about 800 degrees C 

3f £ titcWi'n'U^it^^^: 1 to cross in 1 minute and carry out free fall of the 

ftfrliXfe1i$}\cWifa, composite grain shape compound fertilizer 

T£i^ ffi&fflfcW!>1ft$:&ft 0 which attached to the above-mentioned sulfur 

mbtitim&li, m&*mikJ& powder quantitatively. 

IE^©£ t> 9 icfif^— J? $ (D Coated granular fertilizer was obtained. 

fiKII8iS: 1 botO"Cfeo"C % $E Obtained product is one of composite grain 

Mftt LXit 7 %Sr Wi^SKS shape compound fertilizer which has sulfur 

^JKIE^-C&o fc (^1 tiSrSSpp membrane of substantially uniform thickness for 

2 Ait5)o 2feV^"C % ifEftf turning, comprised such that it was coated 

btitiWktm 2 A£r, mjf2^MHI granular fertilizer which has 7% as a sulfur 

tsRfSf^;^— "r-f >^ K^^rt content (let this be 2 A of products). 

iz^^&Als, $St!j£i±ft/^ Subsequently, 2 Aof products obtained above is 

# 150NH^~-f/^ (B^U-l^Jfi again thrown in said horizontal-type rotation 

($0 iffinn^) 1 g &ify— cylindrical type coating roll, after spraying 

LSfcQDLfc^ lute uniformly # 150 NH oil (Japan Sun Oil make, 

tl^fiiSctr^l^a^o^tfefiKII brand name) 1g and adding, making it roll, 

%:$M L, 1*1131 fcSSfefELT £ b powder-form sulfur of the above, same quantity, 

\z.^H^(DWM £ tif^W&Vt^ and same is used, coated granular fertilizer (this 

Pc 2 B Cl is set to product 2C) was repeatedly obtained 

©Spp2B?:ffli/\ $^(ci|pI1i using coated granular fertilizer (let this be 

*9 S LT^Ift&^jjEW ( r. product 2B) with which it was operated similarly 

tiSrlSpp 2 C <h1~5) &Wtc 0 and sulfur was coated more, and this product 

ZtihoUShO^MMM&KiS 2B still more similarly. 

v^Tfi, Ipp2B^ 12%, ^p p p In the amount of sulfur coating films of these 

2 C #s 16%S:Wi"5 t><£>"Cfc products, product 2B was that in which product 

o/c 0 #ibn/ciip p p£JlV\ #J 2C has 16% 12%. 

ffl^ttJ^^PSLfe^^ti^T Result of having investigated initial-stage 

(Dt *3 9 "TrfcSo elution proportion using obtained product is as 
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l P B n 2A- • • -91% follows. 

Hp p p2B • • ■ -64% Product 2A.... 91% 

1p b p 2 C • • • • 28% Product 2B.... 64% 

^±©«fc5^ *mMM2iz£ Product 2 C-... 28% 

^^hti^Mah^io^^Xhs l£ As mentioned above, also in product obtained 

WfrW&t LTf*+#ftf£Gg by this Example 2, it is checked that it is one 

£r^Tl~<5 1 fc>cD'T:fc5;L kftHfeW- has capability sufficient as a coated granular 

Zfritco fertilizer. 

[0019] [0019] 

MMM 3 Example 3 

15cm, fi£ 20cm (D^M 100g of composite grain shape compound 

mSSRltii^— x K7A fertilizers in diameter of 7 - 9 mm of particles is 

f*|{i:, ftL^oiW&ti* 7 ~ 9 mm paid in diameter of 15 cm, and horizontal-type 

l-ifo-S^-n^^b^IE^ 100 rotation cylindrical type coating roll of length 

g £rAti, # 150 20cm, making it roll, # 150 NH oil (Japan Sun 

NH^-^/v (P^-tf-^^Tft (W) Oil make, brand name) 2g was sprayed 

8L fSp n p^) 2 g uniformly, and it added. 

ys— L^nbfco tfcv^ ntb Subsequently, 10g (made by Mitsui Toatsu 

f^^PS,^ 5 ^^^Tf-Si^zK Chemicals, Inc.) of powder-form poly lactic acid 

]) ?LB£ (=#jfCJBE{fc^ (tfc) U) which has molecular weight about 50,000 in this 

10 g ^^PL, $.&%Lyt{kf&fiE is added, it was made to attach to composite 

P\-\ctt^t£ J \i:ti 0 ^^X\ MM grain shape compound fertilizer. 

#!l 1 t ^W.<DW$i$s$o <fc Subsequently, heater and cooling device similar 

tW£PgfL&'fflV\ faU^B to publication are used for Example 1, and it 

900X:^i%:W£frifcM$<%&(DfH supplies and lets inside of heater with which 

£|5iC ±!2Wtf? y fLi^ft-* inside was maintained at about 900 degrees C 

£ titcU&UWiikJ&flEP'rZ 1 # to cross in 1 minute and carry out free fall of the 

frftXfeik&lfc&jfe, SS-^T composite grain shape compound fertilizer 

£i±\ ^W&M.WM^^tz.o t# which attached to the above-mentioned 

htitzMaait, ^-n ^^IbJ^cIE powder-form poly lactic acid quantitatively. 

Pt<Dizfr>'0 J¥$<£>zK Coated granular fertilizer was obtained. 

V %WM^h-oh(OXh^>X s Obtained product is one of composite grain 

zft L> ?LS£# £ LTJi5%£r^"-t" shape compound fertilizer which has 

5fStWE^t*fcof; (rti poly-lactic-acid membrane of substantially 

&Mpp 3 Aif5) 0 ^v^\ _h uniform thickness for turning, comprised such 
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gip B p 3 A 
^p p p 3 B 



!p p p 3 C 



• 95% 

• 57% 

• 23% 
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that it was coated granular fertilizer which has 
5% as a part for poly lactic acid (let this be 3 A 
of products). 

Subsequently, 3 A of products obtained above is 
again thrown in said horizontal-type rotation 
cylindrical type coating roll, it is operated 
similarly at all below, coated granular fertilizer 
(this is set to product 3C) was repeatedly 
obtained using coated granular fertilizer (this is 
set to product 3B) which furthermore coated 
poly lactic acid, and this product 3B still more 
similarly. 

In the amount of resin coating films of these 
products, product 3B was that in which product 
3C has 15% 9%. 

Result of having investigated initial-stage 
elution proportion using obtained product is as 
follows. 

Products 3A.... 95% 
Product 3B.... 57% 
Product 3 C-... 23% 

As mentioned above, also in product obtained 
by this Example 3, it is checked that it is one 
has capability sufficient as a coated granular 
fertilizer. 



[0 0 2 0] 



[0020] 



[ADVANTAGE OF THE INVENTION] 

As mentioned above, according to 
manufacturing method of coated granular 
fertilizer by this invention, it has thickness of 
uniform coating film and fertilizer which has 
sufficient capability is obtained easily. 
And since organic solvent in particular etc. does 
not need, we are not anxious about what carries 
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out environmental pollution as well as ability to 
perform cheapening of raw-material expense 
and apparatus expense. 
Moreover, according to this invention, 
coating-film forming material of kind of 
comparative wide range can be used easily. 
Therefore, it responds to fertilizer-effectiveness 
objective and application, 
not prior art, 

coated granular fertilizer of various kinds 
which was not acquired can be manufactured. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



1] 



[FIG. 1] 

It is schematic diagram explaining apparatus of 
a typical example used when implementing 



ti&s ft^ftft— #!l<£>S«it£rift manufacture of coated granular fertilizer in the 



method of this invention. 





[DESCRIPTION OF SYMBOLS] 


i • 




1... Granular fertilizer to which thermoplastic 


mm 




resin or inorganic material attached 


2 • 




2... Heater 


3 • 


. . J— . 


3... Burner 


4 • 


• -mmmxx 


4... Gas for combustion 


5 ♦ 




5... Conduit 


6 • 


• -Mff 


6... Thermometer 


7 • 




7... Heated coated granular fertilizer 


Pc 




8... Cooling device 


8 • 




9... Net 


9 • 




10... Air for cooling 


10 • 




11... Outlet of coated granular fertilizer 


11 • 
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(57) Abstract: t 



PROBLEM TO BE SOLVED: To make it possible to use a 
relatively wide range of film forming materials without 
using org. solvents by sticking a powdery thermoplastic 
resin or inorg. material to a granular fertilizer, then 
allowing the fertilizer to exist in a temp, zone above 
the m.p. of the thermoplastic resin or the inorg. 
material and cooling the fertilizer. 

SOLUTION: A proper amt. of liquid fats and oils or 
surfactants are added as a developing agent at need to 
the granular fertilizer and while the fertilizer is kept 
rolled within a horizontal type rotary cylindrical 
coating drum, a thermoplastic resin or a powdery inorg. 
material is added thereto and is stuck to the granular 
fertilizer. The granular fertilizer 1 stuck with the 
thermoplastic resin or inorg. material is supplied and 
dropped by gravity at a fixed rate from above into a 
cylindrical heater 2 which is opened in the upper and 
lower parts and is internally held at the temp, above 
the m.p. of the thermoplastic resin or the inorg. 
material by the combustion by the burner 3 of a gas 4 
for combustion. The heated granular fertilizer 7 
received by a net 9 and is cooled down to ordinary temp, 
in a fluidized state by the cooling air 10 from below. 
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1 

[WfflR#©«B] 

i ] mm*tc\*mmv!>«znmmKWim. 

[1**912] tt«tJE*iffc»tto«R^tt«JB*fc«:» 
«©«»*««:##**«:*, Wft^-SrWRpnittWIIB 
£ fctttt«ittfeK©lb&»Jh©i^£ft& UfeWrflEffc io 

m-r&n&m. i iE«©#fe, 

[38K©P*Bftt&iJi3] 
[000 1] 

[0 0 0 21 

J8J:tJ«f^*©j«Wlc*CT|[ab«rasa**S«:ifSrlW 20 

tu ^i^©*B#»jra*y©*w^«fo*ufc»fli 

H»*H^5m*%SU*te***fctt^£-e\ ^©K 

Wfc«Rfc»^**6*«fe (fl*WBB62-197385-9^}«, 

ID62-216984^§-<k$&) , #B|5p3-232788#<2:fR 
fc:e*S*u5J:5fc, ^flEW-jE^, *»Lfc«tft*r 30 

■So 

[0 0 0 31 

m BS62- 197385-^-* fe«#MBg62-216984-§-^$R{C|H« 
SftSlHSIfc-Ctt:. *Wfl^bac*©^£S*«MMfl«r 
*gf;:£>^ it5ri:*» ll***©^ < ft S r i: tt *> *> 
*A/» i©t©H:ai*«»«fr"C*>5fc»fc. 
fc*afflWa*^*0i|!ti-5fc»©K««*i6^ , T»fc5. - 
©fc«>, «56lJi*»d>4 hj&s»< ft?> r t fcfcjStt#ft 40 
v\, *fcr©i§£-fc:*svvr, **fls0Mfc**fc:»«P3* 
Sitft<*ftif£#ifc£iJi: LTfflv\ xvypj/gyi 

if 5 U***fc##*jBi L^v^i^5*#ft|imS 
[00041 #MSp3-232788-^t»tJ:*S^-rv^ 50 



«t$|H§sp9 - 2 5 1 8 9 

2 

Si 5 ft, iM«*JB*W^*ffifc*#ftBU H#£ 
«TtWt»rt**S*j*l!i^VTH:, JgRMfefrStti: 

«*-M»^fiv^1>©T?*<5ri:, Lfc**ot\ teffl^tB 

trig £ L- S M"V' i v ^ 5 ft Rga^.Sr^ LTi ^ 0 
[0 0 0 51 «±©i5l-. ra^&na«WSfcR»» 
©|?ii{c*5^Tte, flt9ti5Jfe©jffH i ft S <fc 5 ftW8Si§ 

9 > $> S V <> Uttlg^jsKJCttffl £ *v S «aST a s ifcv ^4SH iz. 
R£ £ ixfc 9 -t « # &© t © -e S> o fc. 
[00061 i©«t 5'j:t*oRte©{)0 

^££fl?»Lfc, fT^ft^«^TO©«!5t^ffi^Ji« 

-rftfc*>, -fBje>©^r«S6^jftif^ffli-s^tft 

<S!ig-rsr t^-e^s tfc«E«M£VN«H©«EB!»j«WJ|sF 

t5iifc4<« ttfflBWK*C+»ft«aWtlB©#6> 

^S««WJ!E)|sf©Mjg^&$:S#t-r?. r. b #*&m<o 

[0 0 0 71 

ft if t ft< . U*»t*ScWE»K*e— fttBK 

©j^fc* Lfc«ws5cRiBW©«jftft-a* (Dijm-?®.n 

»k LTfflV^S»-e•|±^©Bti9®^^^^(^LV^^>© 
■C*>*^, ^©JR^raHifeWiB-CW:*© J: 5 ft r i #ft 

^P>ictt, ScRJ|E3|sF©iajE^ISi:A/ifJ:# 

$-*srtft<, r©#3»s*/t«ft^mtt«iB©*** 

tt«IB©J|C*Sr t> o fcte««fe«J3Ei|sf©# ^>tt5 r i Sr^, 
ffiLfc, *fc*©^, f^oTM'l4«tfll«^t)-Cttft<> 
«S^© <t 5 *JIM91*tt©fc**MIMfcW^t>*Wlcfflv^ 

[0 0 0 81 WJB«^ttMm4bfr^3f^KIB3|s|- 

»*t©»^ra«M»ffi* fctt»#t©*H»Hfctt* 

«»^^flB*fc»ttt»«Mfc5r©iBjsei±©jaa[ 

^«^ffft*Uif>. Jfev^^-^sr tSr^i:-r5« 
«*fcRJBW©»ii*teT? *> S <, 
[0 0 0 91 *5SMtw«ffiWI6ft«i^J!E)|^t LT, ^r© 

S«fcRftW:t>i:J:!», «ffi^iPa©r:t<, tttt, 

JEiH-ft if, JCuV'»«6ffl©t>©SrfflV''Sr i/JS-C^S. 
^©3ta@1>#(cRB^$^SJ:5ftit«ft<, fcix.fi 
1 mm© <t 5 l-/M£@© t> ©* J f>20mm© <t 5 K;Ma@© t. 

© * -c, ^^ic>£v mbeb coumm * fa (a*^;- tarn $ fc 



3 

[0 0 10] *38WC«BW»©*m4: LTJBt^fKPffffi 

Gmmtutttwamm** DmztizzbKxvm-m-f 

fflv^#5m«rMtt«flg*fctt4i«6^Kt UTS, fcfcjfc 
li, tiv^oyfu^ sKy^^i^v, # 

y?L^, #yi&<fctr=/K #y«Hbir-yf f i', #yr 
^yn=.hy/w y ^ — tjc^l — l&njm&tfV 
7VK zKyg^fc'-zK ^^-^^ — BlFBfe tf — /^S'S- 

t o o 1 1 ] &&wiz*$nzmmmiz ! ifovi<Dm~*sM& 

[0 0 12] is.1t. *Stttfl2»fcJ|ftWffltt©«JB»**fc 

[0 0 13] mz.*ftW~?\*. ±fE^*©tt#Lfc*fc|£ 
bfeJK^JlE^Sr. fc i 

[0 0 14] -jrt£t>1b* -hlBbfc^fiSSr^ffl-rS^g- 

ff*©&tt&»J*L*5r**T*tBfc1-*tfa»0!&\ 
W©JE»e#^*.S«MIH:ISi:Ayifft<, *r©^« 

i- 5 - 1 £ *> E^ih t? £ 5 a=>e> -efc 5. 

[0 0 15] #3&W©:*rffit?fclU ±lE(£<fc 

5 -S ©*©&«*»£> * 3 *fcK JEW t -f 3 tf d> 5 -e » 
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[0016] 

[£jfcftl] SIT, ^MfcJ:*»WScRB»©*5S*ife 

[0017] HJS^iJ 1 
jfi&15cm, ft^OcmW^tSIelilERtffi^ — >^ h*7 

100g&A*u, tefb$*** s fe # 150 m^/U (B#1f 
(TO $L ffiftiS) 2 g<Sr*S— Jc^T'u— LaSiD 

fcnt«!Ko*lrtR»©±lBJ:5> Jbfla*Mfc#y ^w© 

cD/tfy^l^jK£fcot>©-Cfc«5. SfijCt QWJBft 
J^S5%Srto^SSt^E!|Sf-Cfcofc (r^Sr^fp 1 A 

ambKicfi- (^^^ffiifpi b t-rs) , ^©iKfpiBSr 

ftlCitS) Sr#fc„ ^ft&tDKAottffittERSK:*! 

V^Ttt, KiPp1B>4S8%, «SlC*12%«r*i-*t>© 
-Cfcofeo *^#e>4^fc»!p 3 ptrfflv^, ^Kttl* (^tt 
^{'^L, 30 < C©*^^(-*5V^r24^ra©ra(-^tll•rS^ 
^©fij-a-) «rP3tbfcJtt*W:aT©i:i80-caE>o/t. 
9i jp 1 A • • • • 73% 
m& 1 B • • • • 28% 
Mp^p 1 C • • • • 8 % 

[ooi8i mmm 2 

Itt^l5cnk SS20cm<D«S!lHltenf8iS;3— f>f^K7 

*3B«50m m<Z>»tt«EltlO g «r*Px.. «^tt«-ffcrtJE» 
$^:fc («S*IE»fc^«>55'-80 , CSAlc»Da LT 
*5< «ttt»©##*Sr*#fcraJiS*sr 

50 !R»l3j:t/?&«I*1BSrfflv\ SOOtJ^fiM^rStt 



(4) 

5 

mm* i »*>«tr**«jiciit#&» eairFs*. 

*fct*«f£#;fc„ #f>nfc®! 0 o n {*. *^*ScRfla*JE»© 
&StA2 Ai:t«) o JfcV*T\ ±|E-e#?>tufci5[>Pa2 A 

fcttfts U T £ £> f cttftattfll S ^fcSS)ia^J3E)|s|- ( r iv 
Sr» 1 fp2B}:tS) , ;i©jS!pp 2 B £rffil\ $ fefcRflt 

#12%. iSp B «2C#l6%£;fr1-5t>©-?*>c>fc„ #t>^ 

2 A • • • • 91% 
2 B • • • • 64% 
M&2C • • • • 28% 20 

si±<o «t 5 *mnm 2 k * 9 # e>*t $»& t*sv *-c 

[0019] HJfefll 3 
BDf£15cnu e$20cm©«|S!lHlteRI8iS;='— V^K7 
3(a^©iE=S>iS7~9nmiiCfcS«'g-J|a^'fkJ5gflEiiSF 
lOOgSrAtt, "150 NH^-f/W (B** 

8£ (=#:£EEte^ «*) «D lOgSrfRSnU »&8c*WIS 30 
jsRjIISWfcft****:. 3»t« IKE* 4:13*© 

^M«Ei|sf& l &a*tt T S SlfgT $ 

/SjEJpfco * *? 9 k ir^-s: $ ©# v %m$t& tot© 



q$0H¥9-2 5 18 9 

6 

y 9LtttrttSb^tt«lft«tje|5|- (rtuSrSHfp 3Bi 
. i©S!.Fp3 B«rfflV\ *fofc|Bl«lam)iSLr 
VatfgrtkESft (iiiSrKiftSCi:-*-*) £#fc„ rtub 
©»i&©»JB«ii*K*5V^-CH:, «i&3Bas9%. SSfp 
3 caU5%£:#-t-5fc<D-CNfco;fc 0 #£>*tfcKi&S:flI 

Mfp 3 A • • • • 95% 
3 B • • • • 57% 

M& 3C 23% 

»±OJ:5t, *II^S^J3^c < tl9#^i^6»{p ^ p{-*3V^T 
[0 0 2 0] 

Jt«E«MK V ^B© WS©ttB9gJ$*mfr & £ t-^ffl -r 5 
IHB©1W¥fc»lH] 

[Ell] ^M©^»T?©*flBBt*tlE»©tl!itSr5iate 
[W-S-olftBl 

2 • • • jn9IM» 

3 • • • 

4 • • • mum** 
5 • • • mm 

6 • • • ?asti- 

7 • • ■ Mm&titcmm.®.mm 

8 • • • #£P3gg 

9 • • h 
10- • 

11 • • *«ES«fcKJB^©mP 



(5) 
[01] 



1 
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